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Abstract
Objective. The primary objectives of the current
study were to 1) confirm the three-factor model of
the Pain Catastrophizing Scale (PCS) items in a
Japanese sample and 2) identify the catastrophizing
subdomain(s) most closely associated with mea-
sures of pain and functioning in a sample of
individuals with chronic pain.
Design. This was based on a cross-sectional obser-
vational study.
Setting. This study was conducted in a university-
based clinic.
Patients. One hundred and sixty outpatients with
chronic pain participated in this study.
Outcome Measures. Patients completed the PCS,
the Brief Pain Inventory, and the Hospital Anxiety
and Depression Scale; 30 patients completed the
PCS again between 1 and 4 weeks later.
Results. Confirmatory factor analysis supported a
three-factor structure of the Japanese version of the
PCS, and univariate and multivariate associations
with validity criterion supported the validity of the
measure. Catastrophic helplessness was shown to
make a unique contribution to the prediction of pain
intensity, pain interference and depression, and
catastrophic magnification made a unique contribu-
tion to the prediction of anxiety.
Conclusions. The findings support the cross-
cultural generalizability of the three-factor structure
of the PCS and indicate that the PCS-assessed
catastrophizing subdomains provide greater
explanatory power than the PCS total score for
understanding pain-related functioning.
Key Words. Catastrophizing; Helplessness; Confir-
matory Factor Analysis; Pain Catastrophizing Scale;
Chronic Pain
Introduction
Pain-related catastrophizing has been defined as “an
exaggerated negative orientation toward pain stimuli and
pain experience” [1]. Catastrophizing is generally viewed
as a maladaptive response to pain, and a large and
growing body of research supports the importance of
catastrophizing as a predictor of patient functioning
[1–16]. Moreover, research supports catastrophizing as a
potential mechanism that may explain chronic pain
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treatment outcome [2–5]. The most common measures of
catastrophizing used in this research are the catastroph-
izing scale of the Coping Strategies Questionnaire (CSQ)
[17] and the Pain Catastrophizing Scale (PCS) [1]. The
6-item CSQ catastrophizing scale assesses global catas-
trophizing and has shown consistent associations with
measures of pain intensity and functioning in individuals
with chronic pain [18]. The 13-item PCS assesses three
catastrophizing domains: Helplessness (five of the six
items in this scale were drawn from the CSQ catastroph-
izing scale), Rumination, and Magnification. However, in
the vast majority of studies that use the PCS, the overall
composite score representing global catastrophizing is
used [6,9–11,16].
Fewer studies have examined the relative importance of
the specific catastrophizing subdomains. In the research
that has been performed, the PCS Helplessness and
Rumination scales have tended to be more consistently
associated with measures of pain and pain-related func-
tioning than the Magnification scale [7,12–15]. Specifi-
cally, the PCS Helplessness scale has been shown to be
more strongly associated with poorer psychological
functioning [8,19], pain intensity [20–22], and pain inter-
ference [23] than the other PCSs. Moreover, early-
treatment reductions in catastrophic helplessness have
been shown to predict late-treatment decrease in pain
and interference, supporting a possible causal effect of
this catastrophizing subdomain on these outcome vari-
ables [4]. In a different sample of patients, Sullivan and
colleagues found that the PCS Rumination scale was the
strongest predictor of pain and disability [24–26]. We
were only able to identify two studies in which the PCS
Magnification scale demonstrated significant associa-
tions with a criterion measure. In these studies, magni-
fication catastrophizing contributed a significant amount
of unique variance to the prediction of pain intensity (but
not disability) in a sample of patients with whiplash injury
[27] and in woman suffering from provoked vestibulo-
dynia [28]. However, although some researchers have
reported significant associations between measures of
global catastrophizing and anxiety (e.g., [29]), we were
unable to identify any study directly demonstrating that
the catastrophizing subdomains predict anxiety in
persons with chronic pain.
Because of the importance of catastrophizing for under-
standing adjustment to pain, and the demonstrated reli-
ability and validity of PCS, the PCS has been translated
into a number of languages, including Japanese, and
some preliminary research on the cross-cultural general-
izability of the importance of catastrophizing have been
published [30–33]. One study found that PCS was sig-
nificantly associated with pain intensity and pain interfer-
ence in a sample of undergraduate Japanese students
[34]. In a second study in a small (N = 46) sample of
Japanese patients with burning mouth syndrome, cata-
strophizing was found to be significantly associated with
pain intensity and a number of quality of life domains,
such as psychological disability, social disability, and per-
ceived handicap [35]. The findings from these initial
studies suggest that the importance of catastrophizing
to chronic pain adjustment found in patients from
Western countries might generalize across cultures to
patients from Japan. However, the importance of cata-
strophizing as a predictor of pain and dysfunction in
samples of Japanese patients with mixed chronic pain
problem samples has yet to be tested. Understanding
the cross-cultural generalizability of findings is important
as it speaks to the potential universality (vs specificity) of
the findings, as well as the potential effects of culture on
those findings.
Recently, several studies have examined the associations
between ethnic group membership and catastrophizing in
comparative studies using samples of African Americans,
Hispanics, Asians, and Caucasians [35–37,39]. Two
studies have found that catastrophizing mediated the
associations between ethnicity and affective [38] and
sensory pain responses [37]. Thus, catastrophizing may
play an important role in understanding the differences in
response to pain sometimes found between various
ethnic and cultural groups.
As mentioned earlier, the PCS was originally developed
to assess three domains of catastrophizing, and a
number of exploratory and confirmatory factor-analytic
studies in samples of patients from the United States
have generally supported the three-factor structure of
the PCS [30,40]. However, two studies suggest that a
two-factor model (Rumination and a combination of the
PCS Magnification and Helplessness scores) may be
more appropriate in some samples [41,42]. The PCS
factor structure has never been examined in Japanese
patients with chronic pain; analyses to address this gap
would be helpful to determine the cross-cultural gener-
alizability of the two- vs three-factor structure of the PCS
items.
As a group, the findings to date indicate that different
catastrophizing domains may predict different pain-
related criterion variables, although research suggests
that helplessness catastrophizing may be more consis-
tently associated with pain intensity and pain interference
than the other catastrophizing domains. Additional
research is needed to determine the relative importance
of the different catastrophizing domains as they relate to
pain intensity, pain interference, and psychological dys-
function, including anxiety. Such research has important
clinical implications as it would be useful for clini-
cians to know which type of catastrophizing cogni-
tion(s) may need the most attention as targets of
cognitive behavioral interventions in patients with chronic
pain.
Given the above considerations, the primary objectives
of the current study were to 1) confirm the three-factor
model of the PCS items and 2) identify the catastroph-
izing subdomain(s) most closely associated with patient
functioning in our clinical sample. Regarding the first
objective, we hypothesized that a three-factor model of
the PCS items would evidence the greatest support.
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Regarding the second objective, and based on the
limited research that has studied the importance of the
specific PCS subscales, we hypothesized that the PCS
Helplessness subscale would evidence the strongest
associations with the criterion variables of pain intensity,
pain interference, and psychological dysfunction. A sec-
ondary study objective was to evaluate the psychometric
properties of the (Japanese) translated version of the
PCS used in this study, to help determine the cross-
cultural applicability of the construct as well as the
PCS’s ability to assess that construct in non-English-
speaking patients with chronic pain.
Methods
Participants
The study participants were consecutive patients with
chronic pain evaluated for possible treatment from April
2006 to September 2009 in the Department of Psy-
chosomatic Medicine at Kyushu University Hospital in
Japan. Eligibility criteria included: 1) 3 month or more
history of pain; 2) an ability to read and write Japanese;
3) being 20 years old or older; and 4) a willingness to
participate in the study. Exclusion criteria included: 1)
the presence of psychotic symptoms; 2) an inability to
read due to visual impairment; and 3) lack of consent
for study participation. Seventy-three participants are
excluded mainly because their pain duration was less
than 3 months. There were no significant differences
between participants and nonparticipants in age or sex
distribution.
The study participants were asked to complete a number
of pain-related measures while waiting for their consulta-
tion. The first 30 participants completed the Japanese
version of the PCS (J-PCS) twice within 4 weeks (in the
hospital and at home) in order to compute test–retest
stability statistics for the measure in our sample. Only 30
participants were asked to provide retest J-PCS data
because we determined that more were not needed for
computing test–retest stability coefficients, and we wished
to minimize assessment burden for the study participants.
Participant responses to all questionnaires were reviewed
by a research staff member when the data were collected,
and any missing data or inappropriate responses were
discussed with the patient to ensure as complete and
accurate data as possible.
Measures
Japanese Version of the Pain Catastrophizing Scale
All participants completed the Japanese version of the
Pain Catastrophizing Scale (J-PCS) [34]. The J-PCS con-
sists of 13 items describing thoughts and feelings that
individuals may have when experiencing pain. The J-PCS
instructions ask participants to reflect on past painful
experiences (no recollection time period is specified) and
to indicate the degree to which they experienced each of
13 thoughts or feelings when experiencing pain on a
5-point Likert scale (ranging from 0 = “Not at all” to 4 = “All
the time”). The J-PCS can be scored as an overall com-
posite measure of catastrophizing (total score) or as three
subscales representing each of three catastrophizing
domains (assessing Rumination, Magnification, and Help-
lessness). Previous research with the English version
of the PCS has shown adequate to excellent internal
consistency for most of the scales (e.g., Cronbach’s a:
total PCS = 0.87, Rumination = 0.87, and Helplessness =
0.79), although the Cronbach’s a for the Magnification
scale has been marginal in most studies (e.g., a as
low as 0.60) [1,24,25,43]. The internal consistencies of
the J-PCS found in a nonclinical sample have replicated
these findings (Cronbach’s a for the total scale = 0.89,
Rumination = 0.80, Magnification = 0.65, Helplessness =
0.81) [34]. In an exploratory factor-analytic investigation,
using a principal component analysis with oblique rotation,
the J-PCS items were found to factor into three compo-
nents that were labeled Rumination, Helplessness, and
Magnification in a sample of students [34]. The item load-
ings for these factors were very similar to those found in
studies using the English version (with item 12 loading
onto the Helplessness rather than the Rumination
subscale) [34].
Validity Criterion Measures
Participants were asked to complete measures to assess
four criterion variables: pain intensity, pain interference,
depression, and anxiety.
Pain Intensity and Pain Interference
A Japanese version of the Brief Pain Inventory (BPI) [44]
was used to assess pain intensity and pain interference.
The 11-item BPI was originally designed for patients with
cancer, but the measure has been subsequently validated
in a large number of additional patient populations. A
Japanese version of the BPI has also been developed and
validated in a sample of patients with cancer pain [44].
Four BPI items assess pain intensity (current pain, least
pain, worst pain, and average pain), and seven items
assess pain interference (with seven domains of function-
ing such as walking, sleep, mood, and relations with
others). Previous research has shown the BPI scales
assessing these two domains to have excellent reliability
(with internal consistencies ranging from 0.78 to 0.95) and
validity (as measured by an ability to detect response to
treatment and be associated with other important pain-
related variables) [45–47]. Although the original BPI asks
patients to rate their pain intensity and interference in the
last 24 hours, other researchers have expanded the time
frame to 1 week [48]. We used the 7-day time frame in this
study in order to be able to assess usual or characteristic
pain and avoid unreliability in measurement due to pos-
sible daily fluctuations in pain. In the current sample, the
BPI intensity and interference composite scores showed
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excellent internal consistency (Cronbach’s a = 0.84 and
0.89, respectively).
Anxiety and Depression
The Hospital Anxiety and Depression Scale (HADS) is a
widely used 14-item self-report measure of anxiety and
depression [49]. It has demonstrated reliability and valid-
ity in numerous settings and across cultures [50]. A
Japanese version of the HADS has been developed and
was used in the present study to assess the level of
anxiety and depression in the sample [49]. In our
sample, the Anxiety and Depression HADS scores
showed excellent internal consistency (Cronbach’s a =
0.81 and 0.78, respectively).
Data Analysis
SPSS 17.0J for Windows (SPSS Japan Inc., Tokyo,
Japan) was used to compute descriptive statistics and to
test the study hypotheses. We first computed the means
and standard deviations of the study measures for
descriptive purposes. Next, to test the study hypothesis
concerning the factor structure of the J-PCS, we per-
formed a series of confirmatory factor analyses (CFA)
using AMOS 17.0 (SPSS Japan Inc.). Three models were
tested: 1) the original three-factor structure suggested by
Sullivan and colleagues [1]; 2) the two-factor structure
reported by Osman and colleagues [41]; and 3) the three-
factor structure elaborated by the previous study with
Japanese students [34]. As single-factor structures in
which all the items were hypothesized to load on a unique
latent factor were rejected by several studies, we did not
evaluate a single-factor model [31,42]. Model fit was
evaluated using c2 statistics. In addition, to determine the
best suitable model, several goodness-of-fit measures
were computed because the c2 statistics are affected by a
number of factors, such as sample size. The goodness-
of-fit measures used were: 1) incremental fit index (IFI), in
which IFI values close to 1 indicate a very good fit [51]; 2)
root mean square error of approximation (RMSEA), a
measure of the discrepancy per degree of freedom in the
model [52]; 3) comparative fit index (CFI), a measure to
assess the relative fit of the hypothesized model to a
baseline model; and 4) Akaike information criterion (AIC),
whereby lower AIC score indicates a better fit [52].
RMSEA values <0.08 or less indicate a reasonable error of
approximation [52]. CFI values close to 1 indicate a good
fit [51]. To evaluate the reliability of the J-PCS in our
sample, we computed Cronbach’s a and the intraclass
correlation coefficients (ICCs) for the J-PCS total scale
and subscales. To evaluate the validity of the J -PCS in our
sample, we computed Pearson’s correlation coefficients
between the J-PCS and the criterion variables. Finally, to
test the hypothesis that the PCS Helplessness scale
would evidence the strongest associations with the study
criterion variables (pain intensity, pain interference, anxiety,
and depression), we performed four linear regression
analyses (one for each criterion variable) with the J-PCS
total scores and subscales as the predictor variables
separately while controlling for demographic variables
(age, gender, and pain duration). For each model, two
separate steps 3 and 4 are presented, one using PCS
subdomains as predictors and the other using the PCS
total score as a predictor. In the regression analyses pre-
dicting pain interference, anxiety, and depression, pain
intensity was entered as a control variable; in the analyses
predicting pain intensity and pain interference, anxiety and
depression were entered as control variables, which could
influence both outcomes and catastrophizing.
Ethical Considerations
This study was approved by the Kyushu University Hos-
pital Institutional Review Boards. All participants provided
written informed consent prior to their participation.
Results
Participant Characteristics
One hundred and sixty Japanese patients presenting with
chronic pain at the department of psychosomatic medi-
cine in Kyushu University Hospital participated in this
study. Age, gender, and pain-related characteristics of the
sample are presented in Table 1. The average duration of
pain reported by the study participants was about 4.8
years (range: 3 months to 40 years). The most common
primary pain locations were the abdomen (15.0%), the
lower back (14.4%), and the lower limb (12.5%). Other
pain locations of the study participants are listed in
Table 1. When we consider not only primary pain location
Table 1 Demographic characteristics of the study




Mean (SD) age, in years 51.27 (16.39)
Mean (SD) pain duration, in months 57.74 (79.78)
Gender
Number (percent) of men 48 (30.0%)
Number (percent) of women 112 (70.0%)
Number (percent) married 79 (49.0%)
Primary pain location
Abdominal pain, number (%) 24 (15.0%)
Low back pain, number (%) 23 (14.4%)
Leg pain, number (%) 20 (12.5%)
Head pain, number (%) 16 (10.0%)
Upper back pain, number (%) 16 (10.0%)
Neck pain, number (%) 10 (6.3%)
Shoulder pain, number (%) 10 (6.3%)
Arm and/or hand pain, number (%) 9 (5.6%)
SD = standard deviation.
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but also other pain locations, 70% of participants had pain
in lower back, 63% in upper back, 57% in head, and 49%
in abdomen. Almost all patients (92.5%) had multiple pain
locations (average of 5.6 locations).
Means and Standard Deviations of the Study Variables
There were no missing data. The means and standard
deviations of the study variables are reported in Table 2.
Overall, the total score of the J-PCS appears to be some-
what higher than that found in English samples (common
range of means in English-speaking samples, 23.8–28.0;
our sample, 35.04) [24,42].
Confirmatory Factor Analyses
Based on the results of the preliminary modification
indices [52] provided by the AMOS output, correlations
between the error terms associated with items were
allowed [33,53] (Figure 1). An examination of the content
of these items shows that they appear to reflect and share
some redundancy in content related to Helplessness.
When the model was modified, the three-factor structure
[34] was most consistent with the CFA findings in this
study, as reflected by the IFI, RMSEA, CFI, and the AIC
values (see Table 3).
Internal Consistency and Reproducibility of the J-PCS
The ICCs (Cronbach’s a’s) for the Helplessness, Rumina-
tion, and total J-PCS were acceptable; 0.77, 0.72, and
0.84, respectively. However, and consistent with previous
findings regarding this scale, the internal consistency
coefficient for the Magnification scale was marginal (Cron-
bach’s a = 0.69). The J-PCS scores demonstrated
adequate to excellent test–retest reliability, with ICC values
Table 2 Means and standard deviations of study









Worst pain intensity 7.73 (2.17)
Least pain intensity 3.53 (2.66)
Average pain intensity 6.14 (2.05)
Current pain intensity 5.42 (2.75)
Composite intensity score 5.76 (2.03)
Interference
Composite intensity score 5.80 (2.50)
Hospital Anxiety and Depression Scale
Anxiety 8.07 (4.89)
Depression 10.00 (4.92)
HADS = Hospital Anxiety and Depression Scale; SD = standard
deviation.
Figure 1 Three-factor model of
the Japanese Pain Catastrophiz-
ing Scale (J-PCS) in patients with
pain with standardized para-
meter estimates. The error terms
allowed to covary were items 4
and 5 (e4, e5) and items 4 and 12

























































ranging from 0.73 to 0.91. The ICC (95% confidence
interval) was 0.86 (0.79, 0.94) for Helplessness, 0.91
(0.80, 0.96) for Magnification, 0.73 (0.40, 0.88) for Rumi-
nation, and 0.90 (0.79, 0.95) for the total J-PCS score.
The average test–retest interval for the reliability sample of
30 participants was 12.1 days (range: 7–28 days).
Associations Between the J-PCS Scores and
Criterion Variables
Univariate Analyses
All four of the J-PCS scales showed significant univariate
associations with the four criterion variables assessing
pain intensity, pain interference, anxiety, and depression
(see Table 4). The univariate associations were strongest
for the PCS Helplessness scale predicting three of the
criterion variables (pain intensity, pain interference, and
depression), although the PCS Magnification score evi-
denced the strongest association with anxiety.
Regression Analyses
The results of the regression analyses predicting the crite-
rion variables from the J-PCS total scores and subdomain
scores (controlling for age, gender, and pain duration in
every analyses; controlling for pain intensity in analyses
predicting pain interference, anxiety, and depression; and
controlling for anxiety and depression in analyses predict-
ing pain intensity and pain interference) are presented in
Table 5. As can be seen, and consistent with the univariate
analyses, the J-PCS scales made a significant contribution
to the prediction of pain intensity, pain interference, anxiety,
and depression. The significant effects for the J-PCS pre-
dicting pain intensity and pain interference remained, even
when controlling for the demographic variables (age,
gender and pain duration), pain intensity, anxiety, and
depression (additional variance accounted for by the
J-PCS ranged from 3% for predicting pain interference and
8% for predicting pain intensity). Similarly, the significant
effects for the J-PCS scales predicting psychological func-
tioning remained, even when controlling for the demo-
graphic variables (age, gender and pain duration) and pain
intensity (additional variance accounted for by the J-PCS
scales ranged from 11% for predicting depression to 25%
for predicting anxiety). The J-PCS Helplessness scale
made a significant independent contribution to the predic-
tion of three of the criterion variables (pain intensity, pain
interference, and depression). Especially, for pain interfer-
ence, only the Helplessness scale made a significant inde-
pendent contribution,whereas total PCS score did not. The
J-PCS Magnification scale made a significant and unique
contribution to the prediction of anxiety. In every case,
consistent with the univariate analyses, the direction of the
Table 3 Goodness-of-fit values for the different models tested (N = 160)
c2 (df) IFI RMSEA CFI AIC
Model 1
Two oblique factors (7 + 6 items) 228.76 (64) 0.82 0.10 0.82 308.76
Model 2
Three oblique factors (6 + 3 + 4 items) 209.54 (62) 0.84 0.10 0.84 267.54
Model 3
Three varimax factors (5 + 3 + 5 items) 109.30 (60) 0.91 0.07 0.91 171.31
Model 1 = two-model factor structure suggested from the findings of Osman et al. and Chibnall and Tait [34,35]; model 2 = three-
factor structure suggested by the findings of Van Damme et al. and by D’Eon et al. [27,33]; model 3 = three-factor structure
suggested by the findings from the current study (with correlation between the error terms associated with items 4 and 5 (e4, e5)
and items 4 and 12 (e4, e12); AIC = Akaike information criterion; CFI = comparative fit index; IFI = incremental fit index;
RMSEA = root mean square error of approximation.
Table 4 Correlation coefficients between the Japanese Pain Catastrophizing Scale scores and pain
severity, pain interference, anxiety, and depression (N = 160)
Japanese Pain Catastrophizing Scale
Rumination Helplessness Magnification Total
BPI pain intensity composite score 0.20** 0.35*** 0.27*** 0.35***
BPI pain interference composite score 0.19** 0.47*** 0.31*** 0.41***
HADS anxiety 0.30*** 0.42*** 0.52*** 0.50***
HADS depression 0.20** 0.39*** 0.24** 0.36***
** P < 0.01; *** P < 0.001.
BPI = Brief Pain Inventory; HADS = Hospital Anxiety and Depression Scale.
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Table 5 Hierarchical regression results predicting pain intensity, pain interference, depression, and
anxiety from catastrophizing (N = 160)
Step and Variables Total R 2 DR 2 F-change Beta to Enter t
A. Criterion: Pain intensity (BPI intensity score)
Step 1: Demographic and pain history variables 0.02 0.02 1.10
Age 0.13 1.64
Gender 0.03 0.36
Pain duration -0.10 -1.35
Step 2: Depression and anxiety 0.08 0.06 5.15**
Depression 0.08 0.80
Anxiety 0.02 0.20
Step 3: PCS subdomains scores 0.17 0.08 4.91**
J-PCS Rumination -0.05 -0.55
J-PCS Helplessness 0.29 2.90**
J-PCS Magnification 0.10 1.02
Step 3′: PCS total scores 0.15 0.06 11.01** 0.29 3.32**
B. Criterion: Pain interference (BPI interference score)
Step 1: Demographic and pain history variables 0.02 0.02 1.24
Age 0.17 2.05**
Gender -0.01 -0.21
Pain duration -0.03 -0.52
Step 2: Pain intensity 0.34 0.31 72.70***
BPI intensity score 0.42 6.93***
Step 3: Depression and anxiety 0.53 0.19 30.82***
Depression 0.32 4.71***
Anxiety 0.12 1.58
Step 4: PCS subdomains scores 0.55 0.03 2.89***
J-PCS Rumination -0.12 -1.80
J-PCS Helplessness 0.21 2.81**
J-PCS Magnification -0.02 -0.23
Step 4′: PCS total scores 0.53 0.00 1.11 0.07 1.05
C. Criterion: Anxiety (HADS anxiety score)
Step 1: Demographic and pain history variables 0.01 0.01 0.27
Age -0.03 -0.49
Gender 0.05 0.69
Pain duration 0.06 0.82
Step 2: Pain intensity 0.06 0.05 8.28**
BPI intensity score 0.05 0.68
Step 3: PCS subdomains scores 0.31 0.25 18.50***
J-PCS Rumination 0.03 0.35
J-PCS Helplessness 0.17 1.87
J-PCS Magnification 0.41 4.92***
Step 3′: PCS total scores 0.26 0.21 43.31*** 0.49 6.58***
D. Criterion: Depression (HADS depression score)
Step 1: Demographic and pain history variables 0.00 0.00 0.17
Age 0.01 0.06
Gender 0.02 0.32
Pain duration 0.04 0.50
Step 2: Pain intensity 0.50 0.05 7.62**
BPI intensity score 0.08 1.03
Step 3: PCS subdomains scores 0.16 0.11 6.82***
J-PCS Rumination -0.01 -0.16
J-PCS Helplessness 0.35 3.48***
J-PCS Magnification 0.04 0.44
Step 3′: PCS total scores 0.14 0.09 16.01*** 0.32 4.00***
** P < 0.01; *** P < 0.001.
BPI = Brief Pain Inventory; J-PCS = Japanese Pain Catastrophizing Scale; HADS = Hospital Anxiety and Depression Scale.
Note: Each criterion variable was predicted with the PCS subscales and the PCS total score entered into the final step (steps 3 or 3′, or steps 4 or
4′, respectively). The beta weights listed are from the final equation after all other variables have been entered.
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significant associations were in the hypothesized direction
(i.e., greater catastrophizing associated with greater pain
intensity, pain interference, anxiety, and depression).
Discussion
This investigation is the first to examine the factor struc-
ture of the J-PCS in a clinical sample of Japanese patients
with chronic pain. It is also one of the few studies to
examine the associations between the subdomains of
catastrophizing assessed by the PCS and measures of
pain and functioning, and the first study that we are aware
of to examine the associations between the PCS subdo-
mains and anxiety. The findings have important implica-
tions for studying the importance of catastrophizing,
especially for studying the individual catastrophizing
domains vs global catastrophizing as a psychological vari-
ables contributing to dysfunction in patients with chronic
pain across cultures.
The results of CFA indicated that the best solution for
sample of patients with chronic pain is the three-factor
structure, which is the most common structure reported in
the literature [30,40,41,53]. This supports a conclusion
that catastrophizing—at least as measured by the
PCS—is made up of three subdomains. Moreover, this
solution appears to generalize across cultures, supporting
its generalizability. We found a better fit for the factor
structure with item 1 in the Rumination scale (as opposed
to in the Helplessness scale, as suggested by the original
PCS model). A closer examination of item 1 (“I worry all the
time about whether the pain will end”) suggests that it may
reflect Rumination more than Helplessness, consistent
with our findings. One study with a German translation of
the PCS also indicated differences in which an item (item
12 of the PCS) loaded on factor inconsistent with the
original PCS scoring. The difference in loadings found in
different studies could reflect either (or both) 1) random
variation between samples, regardless of culture or lan-
guage, or 2) cultural differences in how the PCS items are
interpreted. Further studies should examine the reliability
of this finding in other samples of Japanese-speaking
patients, as well as, perhaps, in samples of individuals that
speak other languages for which a PCS translation is
available.
The results from the regression analyses indicated that it
might be more useful to examine and understand the
associations between catastrophizing subdomains and
measures of patient functioning, then to understand the
associations between global catastrophizing and patient
functioning. Specifically, like some previous studies (e.g.,
[11–15]), we found that the Helplessness catastrophizing
domain was most closely associated with most pain-
related criterion variables, independent of anxiety and
depression, although the magnification subdomain was
most strongly associated with anxiety in our sample.
Although each subscale was correlated significantly with
the indices of emotional distress, helplessness catastro-
phizing appears to contribute unique variance to the
prediction of most pain-related criterion variables, even
when controlling for emotional distress. The extent to
which our findings regarding magnification catastrophizing
and anxiety would replicate in sample of patients from
other cultures or who speak other languages is not clear,
as no prior study has examined the individual PCS’s asso-
ciations with measure of anxiety.
As a group, the findings regarding the individual scales’
associations and the criterion variables suggest that help-
lessness catastrophizing (e.g., “I feel I can’t go on”) may
be the most important catastrophizing domain that pre-
dicts patient functioning across different languages and
cultures, and that clinicians should perhaps pay closest
attention to reducing this type of catastrophizing cogni-
tion, relative to other catastrophizing cognitions. The find-
ings also raise the intriguing possibility that magnification
cognitions (e.g., “I become afraid that the pain may get
worse”) may be particularly important to anxiety, at least in
Japanese-speaking patients. Although it is not possible to
draw causal conclusions from correlational data such as
those collected in this study, our findings raise the intrigu-
ing possibility that when patients have a tendency to think
magnifying catastrophic thoughts, treatment focused on
decreasing this magnification could act to decrease their
anxiety. Experimental research testing this hypothesis is
warranted.
The association between catastrophic helplessness and
anxiety might be weak because of the high arousal nature
of anxiety symptoms. Catastrophic helplessness may elicit
feelings of “hopelessness” and “giving up” rather than
feelings of “helplessness” or “threat,” which might explain
why this type of catastrophizing is more closely related to
depression than anxiety [54]. On the other hand, cata-
strophic magnification has been hypothesized to be most
closely related to primary appraisal processes, where indi-
viduals may focus on and exaggerate the threat value of
painful stimuli [1]. By focusing the patient’s attention on
pain sensations and exaggerating the threat value of pain
symptoms, magnification cognitions may also increase
anxiety-related emotional distress (e.g., feelings of “fear,”
“worry,” “dread,” and “uneasiness”) associated with the
pain experience.
The study has a number of limitations that should be
considered when interpreting the results. This study rep-
resents the first validation of the J-PCS in a clinical
mixed chronic pain sample, and the sample was
selected from a specific clinic (a university-based psy-
chosomatic medicine clinic) whose patients may differ in
important ways from other clinics in Japan that serve
patients with chronic pain. Patients referred to the
Department of Psychosomatic Medicine in Kyushu Uni-
versity Hospital tend to be seen after a great deal of
“doctor shopping” and to be more complex and dis-
tressed, relative to those referred to general hospital
clinics. This could be one reason why the mean catas-
trophizing score for participants in this study (35.04)
was higher than the mean PCS score (27.96) reported
by Sullivan et al. [24] by patients in a multidisciplinary
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treatment center specializing in the management of per-
sistent pain disorders. It is possible, therefore, that the
current findings may not generalize to all individuals with
chronic pain in different pain locations and diseases who
speak Japanese or who live in Japan. In addition, there
were more women (70%) than men (30%) in our sample.
Further study is therefore needed in other patient popu-
lations to help determine the reliability of the current find-
ings in these other populations. Furthermore, the
analyses testing the validity of the J-PCS were based on
cross-sectional data, which means that causal conclu-
sions cannot be drawn from the analyses. Thus, it
cannot be determined from this study if the significant
associations found were because: 1) catastrophizing
influences pain interference, anxiety, and depression; 2)
mood and pain interference influence catastrophizing; 3)
there are ongoing bidirectional causal influences among
these variables; 4) these variables are all associated with
some other factor that influences them all at the same
time; or 5) some combination of the above. However, the
findings do support associations between catastrophiz-
ing and measured by the J-PCS and other important
pain-related variables in a Japanese sample of patients
with chronic pain, supporting the need for future
research to examine the potential causal associations
among these variables. In addition, we used only one
measure of each psychological variable studied.
Although these were adequate measures with proven
reliability and validity, the use of additional criterion mea-
sures would have provided additional support for the
study findings. Finally, the internal consistency for the
PCS Magnification subscale (a = 0.69) was marginal.
Although this level of reliability is consistent with the reli-
ability of the Magnification scale reported by Sullivan
et al. [1] in their original work and by other researchers
[13,29–32,40–42,53], different findings might occur
when and if this catastrophizing domain is assessed
more reliably. Moreover, the internal consistency for the
PCS Rumination subscale (a = 0.72) was relatively low.
Although the a for the Rumination was acceptable,
further work to improve the reliability of both the Magni-
fication and Rumination subscales may also improve
their predictive validity. Finally, the first and second
administration of the PCS in the test–retest assessment
occurred in different settings (in the clinic and at home,
respectively). This difference could potentially lead to an
underestimation of the stability coefficients. However,
despite the difference in settings, the J-PCS scores still
demonstrated adequate to excellent test–retest reliability
in our sample.
Despite the study’s limitations, the findings provide evi-
dence for the greater explanatory power of the PCS sub-
domains, relative to the PCS total score, to predict to
pain-related functioning. The results also provide addi-
tional support for the three-factor structure, reliability, and
validity of the J-PCS. Because almost all of the research
studying pain-related catastrophizing to date has been
conducted in Western culture countries, the findings are
also important because they support the psychometric
properties of a measure of catastrophizing that can be
used to determine the generalizability of findings from
individuals from Western cultures to individuals from
Japan. At this point, very little is known about the structure
and correlates of the PCS items as a function of race or
culture; yet, such knowledge is increasingly recognized as
important [55]. Our results support the use of the J-PCS
for studying catastrophizing subdomains and their corre-
lates among individuals with chronic pain who live in
Japan, an East Asian country whose ethnic group, men-
tality, and social circumstance differ in many ways from
Western countries.
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